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(57) Abstract 

Fragments of a plasminogen effective in inhibiting tumor metastasis and growth, a process for preparing the fragments, and a tumor 
metastasis and growth inhibitor containing the fragments as the active ingredient The fragments are obtained from the elastase-induced 
hydrolysis product of Lys-plasminogen obtained by treating a plasminogen with plasmin and preferably have a potent heparin-binding 
activity. The inhibitor is useful for clinical therapy of solid cancers typified by lung and colon cancers. 
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m m m 

-y>0ll-e*'57^X^7X; J—fy (Lys- Plasminogen ; J£JT> 
TLys-Plg.J <t|*-rs 0i7X^-OT4ttt' 

^J*('§i-r-So ^HD^iictSLy s-P l g.0i7X^-tf»l^ 

77^; y-y>i*7>^*8 o. o o o®Miet'*o> ifiittoas 
^ D $ x s j -y > 7 * 9 - \z x o rmfeftM 
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(Lysine Binding Site I ; £TF> TLBS-IJ ifTTSClttf* 
S) . 'J^y^SJttn (Lysine Binding Site H ; JSTK TLBS 
-HJ -£#&£) is J: OU- 7 5X5 J->fy (mini- 

Plasminogen ; KT^ .("mini PI g. J CI tfftf 

*lTt*S (f-t"^KV> (Davidson J.F.) WiY-f^T.xJ- 

g^77^>hfcit>' "S--" "fJT.XJ-fy (#?»3 8.0 0 
0) ©#$t (The primary structure of human plasminogen: 
isolation of two lysine-binding fragments and "mini-" plasminogen 
(MW : 3 8.000) by elastase-catalyzed-specific limited 
proteolysis) „ y^yzfUX (Raven Press) „ — a. — 3 — 2\ vol. 3> 
1 9 1-209. 1 9 7 8) o 

j-ffy (Glu- Plasminogen ; £TF> TGlu-Plg.J bWt&Z. 
Plasminogen; Ly s-P 1 g.) iWiDSntl^. m^it^>9 9 

-fW7X;-;-yye*5oc^u Mas 2 -fv 
x?;-yyogttMi:^x; yiicfcoTG lu-Pi g.©N3fc 
«m K & 3 L y s 7 6 - L y s 7 7 fe&jWHK $ tlTOLtfL? £ t> ©T& 
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* Q ttfc, Ly s - P 1 g. £L-t£]£ft 13. ±ELy s*<N* 
^7; ygeX'*St>©©flfe{CVa K Me t #N«7 ^ J ®X&Z> &© 
fe^tb^nxi^o Ctl£Lys-Plg.£Glu-Pl g.t£)fc%tL 
fci§£x Lys-Plg.liGl u-P 1 g. £9 t>^P*^— If* £<J:5 

jgtt<ftaaa<#iirK*# <> ^Lys-p ig.«Giu-pi g.icjt 

U >/;H©^^EM©^k{wi5fe 

©<h3£x.£ftT^6 (Lerch P.G.) kh75X5y-y 

i?>|g^fe©^ateJ:Cf-?:©1g^Mt6©W^ 
(Localization of individual lysine-binding regions in human 
plasminogen and investigations on their complex-forming 
properties) „ Eur. J . Biochem. 107:7-1 3> 1980) o 
*iSx *W 'J-&ttx t h©G 1 u-P 1 g.OM^OLBS- 

i^SSU U- (0' Reilly M. S.) 7 

(Angiostatin : a navel angiogenesis inhibitor that mediates the 
suppression of metastases by a lewis lung carcinoma) „ Cell 7 9 

: 3 1 5-3 2 8. 1 9 9 4) o 14^ G 1 u-P 1 g.*i7 

7.9 — ViimVTmZtlZzfyZi yvis^awfci (etf. * 

IBWtCkS^-f X^>f^y ^yfi^SUttl (Lys-LBS-I) tESiJ 
tZtzib^ TG 1 u -LBS- I J £ffc"f 5 C &£© 
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t— vmwLTG 1 u-lbs- i zmzm^ $>z>u®y>i%. t* 

75 X * y \z J; o TMit UT N*«# U * « *> 

Ly s-P 1 g.£P9S8U IkKZtlZ^? X? — \£X*$mirZ> d tic J; 
^IStH'J-^O'J^^MI (Glu-LBS-I) tlZN 

*i&Tij mmmvmtiz? jxtj^vy >&&®tiL i (Lys-lb 

S-I) £H»U -©^©S^Jt5g{c#^5^#{ro^T^ftb/Co 

*§ Lys-LBS-1 3&*3ftl^M3BWE^*5B«l«9«&**^-r* - tifi 

fti**fln;lfc*S*> Ly s-LBS-I*CG 1 u - L B S - I KtiBft 

v 

tfcStiiU G 1 u-P 1 g.^7X; XDfpmK&^T? 4 XMM 
(Lys Form) CN ^vSg-CfcST^X 5 ^ -y» 
tifcHCx? -if »»*SlK4jSt S L y s - L B S - I ifi^t 
l5J«>-rll3Bfe^iimWJfPffl*^$tlS«i:©^l.^?l^o Zh>K> -© 

^/<u >nts^-r5ii^ttK*?iiffl-rsi:tTiiii««r^ia*s»*©*« 

Ly s-P 1 g.©i7X^-##»£jjfe^T*oT. £ 9 
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S :®y7X;y-y^i:y7X; ZlkTL y s-P 1 g.£ 

;©Ly s-P 1 g.M»t^^^-tlIU 9 'J > 

yjvifri? v >yj\s2*g&mK (Ly s-lbs-d ©a#&'f§s 
isffiommttm} 

g|3i*> Lys-LBS-I©. 'v*'; K£ LfcW Ay 77* 

E34li> Gl u-LBS-I©, ^/<U U K£ Ufc^ A/ 77 * 
H5M\ Ly s-LBS-IOv^'J a SDS — PAGE 
H6-tt* i*©pHT'©Ly s-LBS- I©^U yfg&ttS-^-f?' 
EI 7 1*. C5 7BL6/J-77X^ffl^fc;i/-rxJiit^©l|$e^li5iiflJ*iJ 
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UmzisVZLy 1 u -LBS - I i:*N£L-T 

WHHKifcKfcttSLy s-LBS-IOil^G 1 u-LBS-I 
SI 9 13^ Ly s-LBS - I©i^tw?U ©ffi*& 

tzWi&l*, 7 8Va 1 -7 9Ty r©$#T*l®£#8?$*U N^Ty 
rt'*5^'J y$OH~3*£fr»rJi- (G 1 u-LBS-I) tmMi-Zo 

76Lys-77Lys ©SB#TK£#8¥£*"U N*i8*<L y s T'&TfcS 

737.x j-fy (Ly s-p i g.) awtefu :^7^ 

^-4fT*tO»f'r5«i:N*raS^Ly s©? U >^H-3*#t?Wr«- (L 
y s-LBS - I) (H2) o d©J:9£N*JS*<L y s"C*& 

*«7*7^;;-y> (Ly s-P 1 g.) Ttt 7 9 T y r ©g&#T«»r 
ft*l-j"ICN*ijS*<Ly sT#i£3LBS - I aq§&ft5©lix x^X?- 

■e©»i»fi5ffl*Stf 5T s y»©sfc#WEi*<ttN*«iiii-cifcaL<i:ir^ 
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s -P 1 g.©i7X*-^#Ji¥K<^T?§£ft£Ly s-LBS- I T* 
U y&£tt£?irf kOT&So Lys-LBS-Ili, N5tdSB7S/»A< 
;U7S Ky/Mlftl*» (PAGE) -e»?i3 8Kda^tf«*^ 

eft* btit i^jtoWrt&aiia±iwi£ < m u jM<&rt©&#tt&@ 
5jfiiW*^^"c*f9. M3i©ii5i©5iS-e r«u*]foW*JBriiU 
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IliLB©*CBftWlC|g&3tfSC£j^g-C*5o 5>*>f V (Jain. R. 
K.) M*rt©j||l«ttaflEI=^kl/Jfll«E3Wi#L^:ttl8-C*»). 

J: *) *©«*«»ttfcfi^T <r ^£ - <»: UT 0 * 5 ( 5> * 
-f @»BJBC*5»^53E'ftM^-r*'<U^- (Barriers to 
drug delivery in solid tumors) > Sci. Am. vol. 271 (1) 5 8-6 

5. 1994) o ^.mm-f^^x j-^ymmu m&*$\^ %m 

-C^ttl^ 38«©pH*<fiTbfc*^Stt<E*frTt?l4^<y 

^sj^k. H«rt©«k9«:iWtcis^fca*TTB*iBi«©^x5 y 
-^>»frBM»rt©^*U y^^y y«ftB»w*§£ U *©e*^ fi 

F'9MJia©Ji58^MJ-r'5-^^#^X«' v '5o 

l/fcfi«»<ft*^ 56* fciiii£*r£Bg4» B* * ©Iftl* «k W*» K h 
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Ptt^^U hhLBS-I (Glu-LBS-I) £*fl!!Lfct>©t>P 
«©S&tt**^-t*a^Lfco BUfEt h L B S — 1 l^?13 8Kda 
~4 2. 5Kd a£W«3o©7^y7*-A£ft^ftT-£>(?. #5£ 

mfc <t MM t bX m— X & 6 frSfr K o ^ t I* c l*»r£T' * £ i\, 

*3S9! ir «fc T fc £ £ *i S 7° 5 x i J - ? >Krfir 5 ittftM-S 

7X; ym*ftm ZHX L y s - P 1 g. ; <2>L y s - P 1 

trIUffr (Lys-LBS-I) ©B#&*§6 ; (D'ff £*i£H#© 0 ^ ^ 
'<y >CttLTB^*S£tt*<*SS»*«fcU BfraoKlBeSHtSlflKW 

fwm\T-\u *-rMM«J:f9 7 p 7Xi y u »&ftfc7" 
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K-ff-a. (Deutsch, D. G.) (K'ff-*^ Science 170 : 

1 0 9 5s 1 9 7 0) C/p y Wz-J (Brockway.W. 

J.) ^ Arch. Biochem. Biophys. 1 5 1 : 1 9 4^ 1 9 7 2) 

tKt>*>. mmmmKT7u?-> (2 0u/mi) . edta (2. 5 

mM) £tox.TiI*0 U ^SttK^S-tf. 0. 1M NaCl 

/2.5mM EDTA/2 0U7'/Df-V/ml^Wt5i»^ $ 

T*S 0 «»»l=»t!«tt*PB^ilalBt (0Jx-tf. YM1 0 : 
(Amicon) #») -CfrttOo 

*©N*JSSS3&<U 5»t?*5Ly s-P 1 g. liffifr UjW?£ 

(L jungberg, J . )£. Thromb. Res. 53:569-57 6^ 1989) x 

(Castellino, F. S.) ■=>> Methods in Enzymology^ TiJ^fl 
■ 1/ X( Academic PressX — x vol. 8 0> 3 6 5^ 198 1) x 

(Markus, G. ) £> N J . B iol. Chem. N vol. 2 5 4 ^ 1 2 1 1 - 1 2 1 6 x 
1 9 7 9) m^mf h>tlZ>o *5fiWK*>*^Ttt> ffl^tUtx h5 
^^t «IET^7 X ; ; - y bSEi^$ L y s - P 
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*©&. nbMzLy s-P 1 g.^x^X^-- lf"C»»U 
Ir^iHy s-P 1 g.o^U y?>l~ 3 (L y s — 

LBS - I) £®JK-r*o *©!&> flilit7 7 f?^XG-7 5*ffllf> 

^n^? h^7^-{CJ:oT^ MLys-LBS- I ©HSWSJiES 
ftSo mbtlZLy s-LBS-I^ ^><U U K<h U 

fc u s> y tcfttt$#e^B^*»« - £ K «k t\ U yfcB < ^^r^- 

*5ggao^Xi y-y>BrM"Ttt*>^Ly s -L B S - I tettz, it 

*SlMi*56W©^"7X$ y-y>»rfr (Lys-LBS-I) 
; -?y% [ K*m.$LmkZ>Z.tK&*), Ly s-LBS- I fcStSfSC: 
PR *rl*£fc©*ttfli«JK fc*l*«4«tr«#« 

VltfS ^©ffa«^3£MJt*K*fettft*> b < {i^{*©^SST*^#1-S 
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t?«6 5t:-C9 6^> &ttTN*6 0°CT1 0 B#IS©j!inSIMfi«£lS-r- £ 
\U 3gffl©$£tt©«j&fr££&T&*U*««-c*5o 

(ifCJ:f)SE»U **!&Ktt|gW©WWK$fc&*iS*^ — US I- fife A— H 
5 0-5 0 0mg©fEffiT'£>o-C£<. M£ b< 14 1 0 0-3 0 0m 
g£l~2®K:$H*T&4-f 5©#<kt<\> S^liTOK^7X)fe 

(*c*i£©^W;:£:^I^S*i3%©Ti;tm\> £JT©^$£#J 

fT^^^-^Ml 0Ltr N 2GmMKy77^^^ lmM PM 
SF X 1 OOU/m 1 T^ofiy O^*-;!' ; '^i^i) £ta 

gs-c?iiM?bfc„ *©tfex #att*Kaa4:« crs-2 o i v : 
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h ^ -ffilttSD T'8, 0 0 0 r pnu 4°C0^THT 2 0»i 
It«oTIMK ±M**§fco ±»£> 50mMb'JX/0.5M NaCl 
(pH7. 5) tIMU'J 5^-t7 7 o-74B*5A (rtS5. 0 
x 3 0 cm ; 7 r ;l/v>TttM) ICflUSl. 0 m 1 /ftT'M®. U 
5feS©K«»*'Cft*^^o *©SU 0raM7; y^-fry 

(Ly s-P 1 g.©8S!) 

HJfefll 1 © * n -7 h ^5 7 * -©UttTS £ft3J8tfiifc*»l8 bfz^ 
5 0mMh«J^/2 0mM^x>Mirtt (pH6.5) U 

(x7X^-b*-t7 7 n-x) ©PIS? 

x5^-b* &9Wmfrz>®*4-?W : *>^vtt») 5 0mg^ 0. 
5M Na C 1 £#tr0. 1M£»***" b U 7 Ajg&Ki&fPgU $t>{C- 

Bfc 4 t-em^MKtt utj§#t u/co 177 ^ —b**H^b-rs y gnosis 

SHI** CNBr-gMt7rO-7477-^h7D- (Fast Flow) 

x*-4f£y;l'©#]&£5mgx5x£--trVm 1 y;H:tlT«-3fco 
HflBflJ 4 

(^Xjy-fvRC/Lys-P 1 g.©i5X*— tf$M?tt©HS!) 

%mmiw%mm2X'^n^nmm.bfzG 1 u-p 1 g.stfLy s 

-P 1 g.^x-h'-y Kv>£©2rft (±ft) irsfet^ H*fe^J3T'Mb 



13 



WO 98/15643 



PCT/JP97/03635 



fitL^o tUt>*>, mUbtzG 1 u-P 1 g.^S^tiLy s-P 1 g. 1 
Omg/mUC. 7^nf->100U/ml ( ;l/ : /<>fx;l/ 

*rJ3) iin*.* 0. lM^gET^t-^A^jc^b^o CtiK. 
x ^_^_4 ?77 a_x^^S®Jt*U : 1 0 OlcftS ioKta;^ 2 

2 0 mM7 S y 's*-* ^»*^tr|q|«lr«ST?*tfi Lfco ^tb 
mU mftfeMB (YM— 1 0 ; T 5 a >tt») "CttfcU 0. lMlfcS? 

0x40 cm ; 7 v'TftSD KSJfcU Glu-'J 5> I 
(Glu-LBS-IK L y s - >J I (Lys-LBS- 

i) *§*3BS!i/fco MLBS-.i*aeife«u &ffl-r<5£ -entree 

fgafefl) 5 

mmmA^Vfz^m-C^^tlfzG 1 u-LBS- IRtfLy s-LB 
S- y**)iS s sYk\j1z4J*J7y 

7 4- ('W h5-y-/^^U > (Hi trap Heparin) iM£n£) \~7 r & 

5 0mM NaC 1 *£tf h 'J (pH7. 2) TTO 

-fkl/^:^A/77^--f'f-L/> f ^lnil fC N MMibfcG 1 u 
-LBS-I (lmg/ml) StfLy s-LBS-I (lmg/ml) 
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£10 On ISHttSlK aEa0.5ml/»©*fi ; t?H.«««10ml-C 
ftfrUcgL 5 0mM NaC 1/h'UftftlOmK 1M NaC 1 
/MJXiW (pH7. 2) 10ml-C/5^x>h*lBbfco 

9i;Lys-LBS-I lf\'< U >*e^Sd. +HK*S£B#x il^n 
B»K»fr*i*©K:2*l/T\ G 1 u-LBS - I BiSe^S^Cfflai-S 

12. 5XOSDS-PAGE*fr*-jfclSll, *©#?»(* 3 8 k d a 
tt£T&9> «ft*£*tt^LBS- I O^C-ai/fc (El 5) o « 

H«Eg)J 6 

Cv< D >M&tt© pHi ©B9ft) 

||||g0J4K:*Lfc:£i*T££ftfcLy s-LBS - I £ol^ pH5. 

5. 15 0mM Na C 1 (pH5.0~7.2) T? 

¥&4t UfcliTIB ^D7^-;>lml J' MMT'M IfcLys-LB 
S-I (lrag/ml) £10 0tf 1 ftttS^ aStiSO. 5ml 
VrZWkWL 10ml Tifcfr LfcSU lMNaCl/^x >BflHffiK ( P 
H5.0-7.2) 1 0m 1 T'^tbbfco 

Ly-s-LBS-I <D^'< 'J pHi ©M&£El 6 K*"f <>■ B 

\z*t «k 9 K N «3B*frT-C+tt^jtt-Ctt Lys-LBS-I y > 
K*§&-C£tt^K pHOfiKt^lv ^y >©£&&li±#U 
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p H 5. 0 ©^TT'^TOg^^^ U htz 0 

HJiS0!l4tMi&ft*G 1 u-LBS- I &0<L y s - L B S - I £5 0 
mMNaC 1 *Stf h U (pH7.2) T-ft3*rSL I»I5 

©^n'U >77-f-f>f-^7 h??? ■< -(D&ft&ntil.K 1 Omg 

>5ml{C±^©i5X^— IfWfrl Omg/m 1^3mlg«i^ 2. 
5ml/^OSj|f40»l 1M NaC 1 / h 'J (P 
H7. 2) 2 5ml W^iVh^tbU *lBiB^*75 ^ ->a Via'U 

nmm 8 

Mlfaii^Xll$SLL 2 (Bertram, J. S.) £ N SfflflS 

J&*lia^*1i-fc^-f XWaaiia©^ P - WfcttOfllSt (Establishment 
of a cloned line of Lewis Lung Carcinoma cells adapted to cell 
culture) : Cancer Lett. vol. 11. 63-73. 1980) **B*»H 
(HO i&BAU KaKW-^-DMEMWlOXFCST* 

3 0E©6ii^©^^x (C57BL6/J) ;i"f 1 0 7 
Mia/m l ©1 0 0^ 1 £W$&TK&ffiU 1 5-1 8BMW Lfco 

tz 0 M^lOli^^lU 7->x*3Si:»^ 14BHIIW 
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bfzWi. &m\-nmm4x-mmi;frLy s-lbs-i o. 5mg/kg. 

Gl u-LBS-I 0. 5mg/kg> Wtimmt LT41ftfi* 1 0 
Oft 1 %mB 1 0BE3. Hl^rttft-^b^o &-^&7gL vOX©fl$«liS 
U *©fi*£tt!£L-A:o tt*>\ ttfH&Stt^ y<5* h U * ?8?#r£ffl 
l^fco i«©e**»i:»t« L y s - L B S - K G 1 u-LBS- I 
0S»**H7»^-ro »JH» 7 0 5 

±0. 4 11 gT*S©IC**l/Cx Ly s-LBS- I jft4»©fi*tt0. 
2 4 7±0. 0 5 g"C£*K Lys-LBS-I l**j«C!I©1E8at»* 
iWftJL-T^fco Gl u-LBS-Ift^»B0.40 6±0.186 

lUfcfll 9 

Hit«8©K«Ko^-Cx vtf x£fcg*£»4fex** K (S C I D) 

«ofce**H8lw^-r 8 »J«SfC*«^S^«S4»^ Lys-LB 
S- Ift^RtfG 1 u-LBS - IS#ll©Wfi*«. *ft**ft0. 5 
22±0.232g. 0.2 17±0.0i9g&#0.3 2 4±0. 152 

HflBfll 10 

•To timm c&miti&m nmv>wmm\*o. 689±o.250g-c*> 
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